Hypothalamic tryptophan hydroxylase and the hypothalamic-pituitary-adrenocortical response to water deprivation and hydration in vasopressin-deficient and normal rats.
The effects of water deprivation and hydration on plasma corticosterone concentration and the activity of tryptophan hydroxylase (TPH), the rate-limiting enzyme in serotonin (5-HT) biosynthesis, in the hypothalamus of vasopressin- (AVP-) deficient homozygous Brattleboro and normal Wistar rats were studied. In the Wistar rats, water deprivation caused an increase in the TPH activity in the anterior and middle (infundibular) parts of the hypothalamus, while hydration did not affect the activity of the enzyme in the anterior hypothalamus but produced an increase in its middle part. In contrast, in the Brattleboro rats, water deprivation had no effect on TPH activity in the anterior and middle parts of the hypothalamus but hydration produced a decrease in TPH activity in the anterior hypothalamus. After 48 h of water deprivation, the plasma corticosterone concentration significantly increased in water-deprived and decreased in hydrated Wistar rats. Under water deprivation, the rise in corticosterone concentration in the homozygous Brattleboro rats was significantly greater than that in the Wistar rats. The data provide evidence that the CRH-like activity of AVP is not necessary for activation of the hypothalamic-pituitary-adrenal system induced by water deprivation. The observations show that AVP is involved in the activation of TPH induced by water deprivation. This suggests that AVP modulates the metabolism of 5-HT and the response of the 5-HT-ergic system to water deprivation.